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Ionization in the terrestrial ...

'i;- confirms the correctness of the estimations mentioned earlier. Therefors,

w- it can be said that the ultraviolet solar radiation is aboub

: 1

y 30 erg/cmzsec (5-10°10 ! quanta/omesec) at the boundary of the earth's
atmosphere. The main process of the neutralization in the ionosphere is
a digsociative recombination of the molecules, the atomic ions change
over into mclecular ions. In a column of the atmosphere with 1 cm

. 1 . . . . .
cross section about 3°1O11 - 3410 2 recombination and ionizatlon processes
will take place. There are 1 table and 30 references; 12 Soviaet-bloc

and 18 non-Soviet-bloc.

ASSOCIATION: Institut prikladnoy geofiziki Akademii nauk SB8SR
(Institute of Applied Geophysics, Acadeny of Sciences USSR)

PRESENTED: November 10, 1960, by Ye. K. Fedorov, Academician
SUBMITTED: October 20, 1960
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TVANOV-KHOLODNYY, G. S.

"On the Rate of Ionization and Recombination Processes in the Ionization
Processes in the Earth Atmosphere” ‘

Soviet Papers Presented at Plenary Meetings of Committee on Space Resesrch
(COSPAR) &nd Third International Space Science Symposium, Washingtcm, D. C.,
23 Apr - 9 May 62.
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1.Institute of Applied Geophysics, Academy of Sciences USSR, Moscow.
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IVANOV-KHOLODNYY, G. S

"Tonization of the upper atmosphere by solar shortwave radistion"”

report to te submitted for the 13th Intl. Astronsutical Congress, IAF,
Varna, Bulgaria, 23-29 Sep 1962.

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210017-4"



CIA-RDP86-00513R000619210017-4

8/203/62/002/005/001/021 | ; :
1023/1250 = '

e
i

" AUTHOR: Ivanov-Iholodnyy, G.S.
'___/‘——‘—— e e e—

'I‘ITLE:' S Intenatty of Sun's shortwave radiation and the speed of'i
fonization and reconbination processes in. the lonosphere

(Roviow* I
P

PERTODICAL: Geomagnetizm 1 Aeronomiya, V.2, no.d, 1962, 377-406

TRAT: The reviow deals mainly with tntarpretatlon of new data, ob=
tained with rockets and prtificinl satollltes. Tt i bagsoed on West- | )
ern and Sovliet 1iterature up %o 1962, Thrao gubjects nre dlscuseoed. ! i/
" 1) the total energy and the spectrum of Sun's 1onizing radiation, /
' whore the subheadlings aro: Detormination of the total shortwave
(Aa 1100A) flux S from jonospheric data. Determinetion of S from
astrophysical data, Rocket data on gun's shortwave rodiation. The
interpretation of the rocket data. Vvariation of the radiation 1n-
tensity and the active arens on the sun. 2) The 1oniec composition
of tho atmosphero: Abundanco of molecular lons in tho ionospherae
The hynothesis of dissoclatlive reconbination in the 1onospheroe.
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Intenslty of Sun's shortwave...

- Investigntion of the reaction of dissociative recombination in the
"laboratory. The effoctive coefficlent o' of recombination in the
lonosphere (theory). Continuation of the processes of dissocintive
recombination in the lonosphere. The effective coafficient o' of
rocombination in the lonosphere (oxperiment)s The powar of the
enorgy sourcos 1ln the uppor atmosphore. 3) Corpuscular currents in
the ionoasphere., Tho concluslons are: the new rockst datm on the in-
. tenslty and spectrum of Sun's shortwave radiation, i1ts distribution
. on the Sun's dislz, the lonic composition and corpuscular radiations
in the lonosphere contradlict the existing ideas about the rates of
recombination and ionlzling processes in the ionosphere, The con-
" clusions about the high intonsity of lonlzation and recombination
i processes In the lonosphere are partly confirmed by sen level iono-
spherlc observations., There are 4 tables, 3 figurpos and 174 re- .
- ferences,
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6.S. and Nikol'skiy, .M. :

. AUTHOR:
1ines Iin tho shorb-

Ivanov=-Kholodny7,
TITLES . Idontifientlion of Sun's radiatlon
wave roglon of tho ppoctrum (A= 1100R)

v.2, no.3, 1962, 428-442

3 Aeronomlys,
a rrdintion (60 to 1100h)

PERINDICAT: Geomagnetizm

TEXT: Out of ~~ 925 1ines of Sun'd shortwav
cbtained by meansd of rockots, 180 lines are jdentified in this works. '

The intonsity of the lines 1s taken into accounte A eritlcal analys-
1y of former In the spectral energy ig- =

jdentifications 13 glven.

gribution taxlma in the following wavelength reglons wera found: T

60-100 (corona), 500-450, 550-650, 750-850, 950-1050Ke A mipimam

astimate of the totnl energy of the llne rodiption (A& 1100A) 18

15 erg/cm: soc ot tho Earth. Ialf of this anergy 19 concontrated 1n
000-400 A. Tho relative content of nitrogen on the

the roglon of 2 4
san 1s WH = 3x10-9, The 1dentification of the 1inen was done by
1ines, in the range 18-11004,

comparisorn with a 1list of 540 spaectral
taken from 8 work by the same authors: Astron,Zh.1961, 38, 28, The
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' SYBMITTED: September 2, 1961

'sec. There is 1 tabla, 4 figures, 19 ' nferoncea.
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Idontification of Sun's radiation...

intonsltios of the lines in thls 1lst oxoeed 3x10°% - 10°° org/cm?‘

S

ASSOCIATION: TInstitut prikladnoy gooflzikl Akademii nauk SSSR,
Inntitut Zermogo magnetlizma, ionosfory i rasprostra-
nenlya radiovolu Akademii nauk SSSR (Institute of
Applled Geophyslcs, Academy of Sclences of the USSR;
institute of Terrestrial Magretizm, Ionosphere and
Radlowave Fropagation, Academy of Solences of the USSR)
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Ionization of the upper atmesphere with ghort~wyve mz»l:u' i'udiation.
Geomag. 1 aer. 2 no.4: 671)- T1-Ag 162, ¢ (MIRA 1):10)

le Institut prikladnoy geofizlki AN SSSR.

- (Solar radiation) (Ionosphere)
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ACCESSION NR: AT3012812 s/z961/63/000/005/0154/017o

AUTHOR: Ivanov—Kholodny*y, G. S-

C i AT r.;:—-r;'i.{x.wuw»#d"-‘ﬂ e L e 3
PR KT ~al 3

pITLE: Role and source of corpuscles observed in the ionosphere and

in aurorae

SOURCE: AN SSSR. Meznduvedomst. qeofizich. kxomitet. 7 razdel p¥o~
gram. MGG: Kosmicheskiye juchi. Sk. statey, no- 5« 1963, 154-170

TOPIC TAGS: ionosphere, aurora, solar corpuscle. electron fluxX.
. corpuscle acceleration, radiation belt: nighttime ionization

-~ ABSTRACT: Various studies of the electron flux penetrating suffi=-

ciently deep in the earth's atmosphere aré reviewed. Experimental
data are cited on the intensity and energy spectrum of the particlexs
pr0pagating t£hrough the jonosphere and aurorae. The experimental
data cover the connection petween the radiation pelts and the auvro=

. rae, the corpuscles in the aurorae in the jonosphexe. +he measurer

: Cara 1/3.
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f the data of ;ocket measurements in the upper
atmosphere made by means of thermolumineascent phosphor. Ik,
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DANILOV, A.D.; IVANOV<KHOLODNTY, 0.5.

o] data on | 41 the lono-

; ¢ ta on the strength of encrgy sources '
?;giémeg:gnlm?; i aor. 3 n0.5:850-857 8-0 163, (MIRA 16:11)

1, Institut prikladnoy geofizikl AN SSSR.
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1\ AUTHOR: Ivanov-Kholodnyy, G. 53

none
Ny
Short-wave golar radiation, structure of the solav atwosphere and the

SOURCE: AN SSSR. Mezhduvedomstvennyy geofizicheskiy komitet, V razdel programay
| MGG: Tonosfera. sbornik statey, no- 14, 1965. fonosfernyye {ssledovaniya, 5--8

\ TQPLC TAGS: solar spectrumy F layer, golar corona, chromosphere, golar UV

radiation, solar cycle, atmospheric ionization, {ONOSPNETE, solar activity,
\ solar atmosphere

ABSTRACT: An examination has b pectral lines obtained from various
spectrograms jn the short ultraviolet jdentify them with known lines. Such
jdentification requires the knowledge of physical conditions in the solar corond

and the jntermediate gpace between the corona and the chromospheré. A theory of
jonization in the solar atmosphere Was developed, and, on the basis of this theory, %——
lines were computed which st appear in the solar ultraviolet range: From spectro~ i
grams 180 linus were {dentised with 1ines computed theoretically. Te, S1, and !
hydrogen lines were the brightest. A model of active reglond on the sun was composed -

|
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The brightness of the active regious in ultra-

|
at of the quiet areas. The intensity of ‘\
and depends upon the phase of the solar |

- | to explain geophysical phenomena.
Ll | yiolet light was found to be 30 times th

ultraviolet radiation varies from day to day
activity cycle. The total flux of solar {onizing radiation was determined, and during;

maximum solaxr actiyity, it was equal to 15 erg/cm?' + gec. New data on the short-wave
spectrum (0—1100 A) were used for computing the speed of {onization in the atmosphere,
A model of the jonosphere for 100—800 km was developed for various
moments in the day. The maximum ion formation occurs in the Tl layer during the

day and 1in the F2 layer at night. Variations of ion formation are great in the
F1 layer and small in the FZ layer. The asymmetry in the density of the upper atmos~- ‘-
phere at noon causes an asymmetry in changes of the speed of ion formation and the

number of electrons. This phenomenon contradicts Appleton’s pethod for determining
New data require a change in earlier concepts of tue

the recombinatior}“goefficienr..
processes of jonization and recombination in the jonosphere. Orig. art, has: 1
figure. [EG]
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e i AEC NR:  AT6023723 SOURCE CODE: UR/2831/65/000/011»/0009/0012 ]
T?' i AUTHOR: Antonova, L. Ay Ivanov-Kholodqxx G. S. ‘%CL \

.‘. e et i A £ . LRy N . (9 ¥

8 | ORG: none

B | 7ITLE: Corpuscular ijonization hypothesis in the nocturnal {onosphere
{zicheskiy komitet: .V razdel programy

R. Mezhduvedomg&xgggxy geof
psledovaniya, 9-12

SOURCE: AN S8S X hes!
MGG: Ionos: sFa.  Sbornik statey, no. 1k, 71965, Tonos fernyye 1
1lite measurement,

. :
ShFoT ebiCEey iOnNOSPhETE, solar eclipse, gate
bination coefficient, =t

effective recom
adiation, jonospheric electron density

TOPIC TAGS:
hard electron, electron flux,

radiation belt, solar corpuscular T

ABSTRACT: The electron cgﬂgggﬁgggiop in the lower jionosphere diminishes after sun-
get, but it does not_ di sappear and'ﬁﬁiﬁfﬁﬁﬁfﬂ"édﬁéﬁﬁhf'iEGéTNduring the night. An
analogous phenomenon is observed during solar cclipse. fThe source of continued
jonization may pe assumed to be charged particles in the upper atmosphere. Rocket
ond satellite measurcments revealed electron fluxes at various altitudes above the
Eorth. Hard, high-energy electrons vwere measured which were peeuliar in their
sporadic appearance and the dependence of their intensity and gpect rum upon the
latitude. Maximum radiation at 100-km altitude was found to be in the auroral zone.
The authors developed 2 hypothesis that nocturne

1 jonizakion in the F2 layer is
caused by electron fluxes which penetrate the atm

osphere deeply. The effective
energy 7nd the energy spectrum. in the F2 layer were comput.ed. The radiation intensity
Card 1/2 . .
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was found to be proportional to the effective coefficient of recombination. The
intensity of the corpuscular stream was determined from a given value of the dissoci-
ative recombination coefficient. The solar corpuscular stream differs from those in
the radiation belts and in the ionosphere. The penetration of the solar corpuscular
stream into the ionosphere is hindered by the geomagnetic flield. Corpuscular streams
from radiation belts are also unable to reach the ionosphere, A comparison of
x-rediation at 100-km altitude measured by balloons with the electron flux measured by
rockets at the same altitude, leads to the conclusion that a great quantity of elec-

trons exists in the upper atmosphere which may be revealed by bremsstrahlung when it
penetrates dense atmospheric layers. (EG]
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KAZACHEVSKAYA, T.V.;_;VANQV-KHOLODNYY, G.S5.

Rocket data on the behavior of the electron concentration in the
ionosphers at altitudes of 100 to 300 km. Part 1. Geowag. 1 aer,
5 no.6:1009-1024 N-D '65. (MIRA 19:1)

1. Institut prikladnoy geofiziki. Submitted January 13, 1965.
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AUTHORSs Kazachevskaya, T. V.j Iv onov-Kholednyys. Je, 54

ORG: Institute of Applied Geophysics (Inutitut pr*ikladnoy ,('mofiti‘w.i)

TITLE: Rocket data on electron concentration in the ionospl'mlre als! haighta ni' Lo
; 100~-300 km., 2 y7i

' SOURGE: Geomagnetizm i aeronomiys, v. 6, no. L, 1966, 27~3;ﬁ

© TOPIC TAGS: ionospheric elestron density, F leyar, B Zl.ayeur, aol:aa' 'activieymg
- atmospheric stratification ;

. ABSTRACT: The first part of this article deal? with data fuy dayldght hours, In

¢ this part, the behavior of the ionosphere and variations in heighta of the I and F
! laysrs at night are examined on the basis of rocket measursmants ‘of electron!

. concentration, At heights of 125--160 km, a decrease in elsctren woncestration

. after sunseb is characterized by an effective recaombination coefficiont of [(e35+1)
! 210~7 cm3/sec, which agrees with the coefficient for dayligi% hours. In the E

( layer ab a height of 110--120 km, the electron conceniration decrenses much more

:Cord 1/2 , ' , L G 5:50.3:38.2
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siowly at night, and the effactive recombination coefficieit ia‘ZlO"B cm3/sed or |
1ess. It is believed that the E layer at night is maintained by corpuscular :
sources of ionization, gradually weakening after sunset.  Tha inktensity of these
gources declines tenfold and a hundredfold during low pericds of solar activity.
The height of the base of the E layer decreases with inoreqse in geomagnetle :
activity, and this depends on the season. It is less in winter and summer: Lhan

in spring cr fall, The height of the F layer declines during parlods of low golar .
activity, by day and by night, and this too depends on the jeasdia It is preater
in summer and fall than in winter or spring. The height off the F layer ia grealer :
at night than during the day. A gunrize~sunsat effect has beer ohgerved, Tha
height of the F layer incroases sharply after sunrise ard. baford mundewn. Origs
arb. has: 3 figures, 1 teble, and L formulad. :
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SOURCE CODE
723

\ AUTHOR: Tvanov-Kholodnyy, Ge Se

ORG: none (\
re at heighte of 100 to 2G0 lon

{
TITIE: Variations of tho ion contents in the atmosphe

1 SOURCE: Kosmichesidyo jssledovaniya, Ve Lk, noe 3y 1966, B39-L+52

TOPIC TAGS: atmospheric ion concentration, charged particla, radioactive decay,
atmospheric jonizatlon, 3onospheric electron density, solar radistion intensity,
solar radiation effect, macs spoctroscoPys solar activity, gpacnborne atmpspheric

!

H .

3 observation
i

ABSTRACT: Electron and lon concontmtv_i_pns\in upper atmospherio layers yore investis
' ts wero compared with experimontal data

.| gated {hoofetically, and tho theorotical resul

Formilas 8re given for detormining the fundamental procegges in the formatlon of
charged particles in the ionospheros The formation of oV ions aftor the decay of
02+ oceurs according to

0 N, not + NO .
the reaction 15 1ess than 2.1()"1‘3 cm3 50-::“1. This roacticn mst ba
130 lon when

37 the spood of
takon into accound 1n obsorvations ab night and at hoights of les9 than
" tho oalance of concoentration of lons Not and 0p7 46 studled, Formilas dotormning
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| thoe forpation of no* and 0p" aro

: ‘ (NO*} = {{(N2] [0 ] yxo* A 1024 [N} v} (urot e) ™
;‘ (020" ] vo.' 1510

0, == ol 212
1027) tn,* e - [Nz‘ Y1

1
where a and yqare .constants of the rate of formation and I denotes the
jonization spéeed. The total speed of ion formation depends upon the
; | ionizing intensity of solar radiation on the fundamental elemants of the
i atmosphere, 0; and Nop. The electron concentration Ng and ion concentra-
‘tions of (v0*] and (0] depend upon the 0 ion concentration in the at-

imosphere according to the formula

ne = AN

09, 0",

Ne ne /

jent and N is the number of particles.

lecular ions and the ot ifon in the atmosphere has a
hen [0%]/Np increases, the ratios [NOT1/Ng and
nal article shows the {on concen-
dence upon the intensity of solar

‘where A is an independent coeffic

The concentration of mo

mirror character, SO that w
-[0,71/N, decrease. A table in the origi

tration at varlous heights and its depen

radiation.
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| Experimental investigations were carried out by rocket-borne mass-
| spectrometric measurements. Rockets were launched in the mornlngs and

l evenings at solar zenithal distances between 50° and 90°. Four launches
1
'!
‘
|
I
!

PRl psr o
B

s,

took place after sunset. Measuremecnts were carried out at varlous phages
y cycle at heiphts from 160 to 200 km., Fip, 1 shows

'of the solar activit
jation of log Not/o,%, relative to the height and

the rates of the var
solarjaqtivity»phgget _ X

N
4= e
'y ! .

e e A 4 IR YA ST

A=Y
e

! Fig. . vartations of inn concentration

1 - High activity; 7 - midale actlivitys
3 - low activity; 4 - magnetic percurbations.
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I‘ A sharp change in ion concentration at the hefght of 130 to 1460 lus way be
‘caused by the reaction 02'* 4 N, —> HOt 4 HO with the constant reactilon

|  speed equal to (3 to 10) =107t emd sec”!. When the solar zenlthal dis~

| tance changes from 90° to 55°, the ratio [o*}/h, increases, and the con-
centration of molecular ions decrcases. The ratio [HO”‘]/[O;{FI !s constant’
during the daytime at heights from 140 to 200 km. Orig. art. hast 5 figures,

35 formalas and 3 tabloss [FSBi Ve 2, mos 3
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e TACC NR:  AP6033271 SOURCE CODE: UR/UDZO/66/17b/006/0831/0834

f AUTHOR: Ivanov-Kholodayy, G. S.
. i e a3 £ A AN T /,0
ORG: Applied Geophysics Institute (Institut prikladnoy geofiziki) 'B

TITLE: Anomaly in the composition of generated ions and certain phenomena in the
" lower atmosphere . :

SOURCE: AN SSSR. Doklady, v. 170, no. 4, 1966, 831-834

TOPIC TAGS: 1lower atmosphere, atmospheric ionization, atmospherlc recombination,
data analysis, atmospheric ion recombination '
7

ABSTRACT: The authors analyze the rate of formation of [NOt] and [0 f]vion;\and the
effective coefficient of ion recombination =' in the lower atmosphere at altitudes
ranging from 100 to 200km. By analyzing the previous data on the M-20 computer, it
was established that the ratio [NO+]/[02+] decreases with decreasing altitude (in
the range between 200 and 150km) and increasing zenith angle (in the range 60—90°).
The increasing solar actlvity causes the [N0+]/[02+] ratio to increase, but its '
variation with altitude and the zenith angle becomes less pronounced. However, at L—
altitudes below 150km the ratio [N0+]/[02 ] increases with increasing zenith angle ‘
and decreasing solar activity. By analyzirg the most reliable mass spectrometer data,
it was established that the variation of =' as a function of the solar activity, S
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altitude, and the zenith
. angle 13 opposite to the variation of [2{04‘}/[02"’]. The

paper was presented by Academician Ye. K F
hus.: 3 oo preser iy e edorov on 22 December 1966, Orig. arta
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TITLE: Solar short wave radiation, structure of the solar atmosphere and
ionosphere

SOURCE: Ref, zh, Astronomiya, Abs, 10,51, 418

REF SOURCE: Sb. Ionofern. issledovaniya, No. 14, M., Nauka, 1965, 5-5

TOPIC TAGS: solar atmosphere,

radio wave, solar ionosphere, solar short radio
wave

ABSTRACT: The problem of studying the spectral distribution of the intensity of
solar short wave radiation is discussed. Articles dealing with the subject are briefly
reviewed. The rate of ion formation in the upper atmosphere is determined for

various periods of the day, Bibliography has 10 titles, [Translation of abstract]
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lied Geophysics (Institut prikladroy geofiziki)

TITLE: Intensity of ion formation at altitudes of 100300 ki

tizmn i acronomiya, v. 6, no. 2, 1966, 382-315
TOPIC TAGS: upper almosphere, atmospheric ion, solar radiaticn

pe -~ : rV
ABSTRACT: New data which were recently

oblained on the spectrur of the jonizing radiation |
of thie sun Iy, effective crogy sections of ahzorbtion ¢ and ionization ot

y and the composition
of the upper aitmosphere permitted the author

the raie of jon formation q with an accuracy up to 0.5~1 order of magnitude, which iy im-
poriant in solyving the problem of energetics of the upper atmosphere and the nature of the
fonization sources in the lonosphere,  The effect of the Inaceuracy or divergence of dita oa
g, , and Iy on the results of caleulating o is investi rated,  The use of the average values

of the initial data gives a value of G with an ervor within the limits of alxut 1. 5 for low solar
activily and about 2 for high solar activity,

eliciting the mechaninm of tonization in the
on q{li} are important also for constructing ¢
atmesphere, since the ctioet of heating of t1

upper atmogphere at varlous ailitudes. The dita |
L model of the diurnal variation of the neulral
e upper atmosphere by solar radiation ig .
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to substantially refine previcus estimates of i

L

This permits using the results of cideulnting ¢ forl
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fABSTRACT: An attempt is made to construct a mode) fop the vapri
.:concentration N, at altitudes of 1np-3

:of the ionosphere by rockets, a11 dat n,-are compared ‘fv

for various times of day and various seasons at altitudes of 100-13% km, The variad
ition in log n, is derived as a function of log f, which charadterizpg the atmospher{
iic ailr mass, ®Thig relationship is lipeap at nearly all altitydes below 200 kd, i, |

1€+ Byoc f-1, whepe 1 determines the rate of change in electron cencenbration at a'gimﬁ
‘en altitude during the day. The parame Al altltudey, ani ig'}

E layer, F layer

ation in electpén .
00 km solely on the basis of direct sounding: |
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‘close to 0.5 only at altitudes of 120-130 km. This large vialue of 7 and ity depand-
‘ence on altitude is explained by variations in the energy ol the salar radiation: |
which ionizes the outep atmosphere of our planet (the icnosphere), & graph.is given
.comparing empirical values of ! with the theoretical value of the parameter .n which
‘determines the rate of cha in i i ) dir during the day, :
e gocfm,  Ming i 130 km altitude region.!
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ariations in I are dus to varlations in jon-
the altitudes of the B and ¥ regions arp anp-
of the £ region dependss on the geason, and = |
tic activity, There may be a connection be. |

ariations in the density of the
;upper atmosphere in this region. F region depends on the seagon
‘and decreases with a reduction in solar activity, The complit daily variatiois in
‘the altitude of the P region are apparently caused both by viriatlons in temjniratdref
‘and in the rate of ionization, as well as by changes in atmotpheris compositiup, . |
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tivity, Experimental graphs a i ] ition fn relative ‘conden=
trations 0+/ne and No*/né. Theoretical analysis ghows that Hot/p,t should ba inde-~ |

- pendent of altitude ang solar zenith distance in the 140-18() km region when tha com-|

] d density of the atmosphere remain constant, Experimental observations
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ensity, ionospheric disturbance, D layer F |

ABSTPACT: The present peper is an attempt to st
from the mosi reliable existing data concernlng
began by determining the theoreticnl i

|
: : o
dy D layer dlonisatlon by stapting §
the lonizing wgents, The authey | L
onization at altltudes of 60100 km from P
various degrees of activity of the quiet Sun ang durlng selsir flares. 0o the ' beels
| of these calculations and their comparison with the measured weluag af electirém chn

-t
centration ng and the effective recombination coefficient o'y the following one .
clusions are reached: 1) Cosmic rays cause much stronger lonifzationm than solir

radiation at altitudes below 75 km during periods of minimum Bolar getivity -und jg
below 65 km during the maximum. 2) Solar x-rays below 10--20 A wmre the souide oﬁ;
{ lonization only below 85—90 km,while higher altitudes are affected more by m ot

bination of long-wave x-ray end UV (1000 A) radiation. 3) At an dltitude of
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ABSTRACT:

ment in electronic computers and to a deeper understanding of psychic
activity, The reflections of an objective reality in a brain and in an

automnat can be studied as a simulation process, although the reflec-
tions are qualitatively different!

The basis for the normal existence of a living organism is its
equilibration, i, e,, its active accommodation to Surrounding condi-~
tions." 1. P. Pavlov formulated this as follows: "The magnificent _
complexity of the higher as well as the lower organisms holds only as
long as the compound is precisely bounded and equilibrated internally
and with the surrounding conditions, " Thus, one should distinguish
between internal equilibrium, _which is intended to preserve homeo-
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5tasis—-the stability of the interna}l environment of an organism-. and
-external equilibrium, which governs the selection of an optimum be-
havior. These are constantly flowing processes, the equilibrium being
disrupted and reinstated over and over again, '
, Simulation in a living organism is ap expression of the reflec-
ition of the overal] feature of matter, The reflection Process involves
.an interdependence between two materia] processes in which the

features of the other, However, a simulation Process in an organism
is achieved not by means of passive reflection, byt through a directed-
search activity, i.e., through active selection of information. The
selection of irformation for the construction of the necessary strategy
and tactics of behavior makes it possible to act "intelligently, " The

perception has been proved experimentally by psychologists and physi-

-ologists, Cybernetics, according to V, M, Glushkov, considers the

human brain as a universal Instrument of "dynamic information simu- -

lation." Simulation is baged on the formal resemblance of a known

analogy between qualitatively different processes, Thereforq, gener

speaking, a model can be defined as a 8ystem having a similarity to
. anotzh/elxi System within the nmi?a of one or several information codes,
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The most essgentia] features (invariants), which are always
present in the simulated object, must be reflected in the model, At
the present time there ig no doubt that, in principle, any form of

human thinking can be simulated in an information plane by means of
‘Cybernetic systems,

Some Principles of Brain Activity

- * The operation of the brain ag a simulating device is based an
the following principles;

1) Succession. The formation of models results from the "process-
ing" of the information, i.e,, recoding it from a lower to a higher
cnde. " In speech simulation, the succession of codes will be ; code
of sounds, code of words, code of sentences, code of meanings,
2) "Active" isomorphism. The formation of & model proceeds accord-
ing to the laws of isomorphic representation, A model-is an ideal
form characteristic for reflection processes in human beings and
animals,.
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% 4) The "functional ring," Simulation Proceeds in a definite rnateria]
- Substratum—nerve structures. Simulation should be considered the

result of the circulation of information in an integral closed gystem:
skin-subcutaneous devices—center-—periphery.

5) Entropy. Entropy is a measure of chaos (disorder), and informa-
tion is a measure of order. The creation of a model in the brain leads

to a decrease in entropy. When information enters.the brain, order
increases and uncertainty decreases,

6) Expectancy probability, The presence of a feedback, a channel
through which signals from the periphery flow into the brain, has
~ meaning when it ig possible to compare in the brain what was done
- with what should happen as a result of the action, P, K. Anolhin
refers to an "a}cceptor of action" which should be found in the brain, )
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1) Minimization of the negative afferent, An organism selects the
strategy of behavior which offers to satisfy vital needs and to make it
‘possible to avoid unfavorable situations and negative emotions,

All these pr'inciples should be exploited in modeling psychic
functions on electronic computers,

The processing of information in the brain proceeds according
to two programs: the intellectual (logical) and the emotional, The
formation of the intellectual program in a human being is based on the
rules of logic developed in the course of study. The emotional pro-
gram reflects the organic and social needs of a man, and ig a neces-
'sary component of a logical process.

A number of attempts at simulating personality have been made.
The "Oldos" personality was develcped in the west. The model sug-

- gested by the authors, which they feel is superior to "Oldos, " is
. based on universally recognized concepts regarding emotione considered
-as the reactions of systems directed toward the satisfaction of the
personal and social needs of an organism and which are determined by
. the state of temporary linkages,
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The Model and Its Teacher

Figures 1 and 2 show how the personality model will operate. A ‘
question arrives at the entrance unit. It is assumed that each question
contains not only "meaningful" but also "emotional" information, The
information is made up of words, word order, and intonation, At the
entrance unit, the question is separated into two parts; words and
"emotions," This is necessary for the separate fulfillment of logical
and "emotional" programs. Words for answering the entering question
are selected from a specially organized memory, The memory unit
consists of two parts: associative and address. The associative part
contains a list of words for answering the standard assembly of ques-
tions. The address portion contains a limited dictionary of the model
and indicated mutual associations ~—linkages between words, The list
of words on the basis of which the reaction of the model will be con~
structed is forwarded to the answer unit, In this model, the opera-
tions of forecasting the results are distributed to separate units,

In the answer unit, the structure of the answer is filled with ;
words from the assembly, which fit for the given conditions, The
formation includes words used mostly in the personality "lexicon, "
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Fig. 2. Diagram for the searching of fnformation and the
developing of emotional state

1 - Beginning; 2 ~ emotional evaluation of question; 3 -
search by emotional indication; 4 - gearch by fdentifica-
tion sign; 5 - gelection of answer dictionariea; 6 - emo-
tional background; 7 - emotional evaluation of the previ-..
ous answeri § - emotion unit; 9 - search for emotlondl in-
Card 9/11
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dicapions of sections containing the same question; 10 -
.corrected emotional evaluation: 1l = deternination of the
tetal part; 12 - end.

Fig. 3., Diagram for the construction of the answer to
the question presented

1 - Dictionary of the answer; 2 - selection of wordg; 3 -

selection of associative pairs; 4 - calculation of seman=~

tic coefficient; 5 - calculation of the welght of the

pair; 6 - checking of coefficient value; 7 - calculation
‘of emotional crefficient; 8 - determination of the asso-

ciative chair- 9 - calculation of frequency coefficient; .
‘10 - calculatiun of the total coefficient; 11 -~ filling '
. the construction; 12 = expanding the construction.

| words with the most ponderous emotional significance and those which
. are most closely associated with the content of the answer (Fig. 3).
The answer is then expanded by means of associations.

Once an answer has been developed, it must be analyzed, Analy-
sis represents the highest stage of the model, Analysis takes two
directions: the emotional and the logical, Following analysis of the

structure, recommendations are developed for execution of the subse~
JCord 10/ _ o
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quent operations: }) Changing the answer stru

or reduction, and repetition of the entire cycle for the derivation of

the answer, 2) Changing the logical conditions of the operation accord-
‘ing to the interaction of emotions,

3) Recording the answer in a long-
lasting memory.

cture through expansion

The above outlined ang

lysis program makes it possible to expose
-errors in the answer, to ch

ange the inner program of the model in the
proper direction, to solve the problem of the memorization of freshly
formed associative Pairs of the answer, etc, At thig point the whole
cycle of the model's operation ends, @35' ve 3, no. i/
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[Sleeping brain] Splischyi mozok. Kyiv, Maukova dumka
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GOLOVAN', Emiliy Timofeyevich[Holovan',E.T.]; STARINETS, Valeriy
Sergeyevich [Starynets', V.S.]; Ivmov-z'unow ir, Kirill
Aleksandrovich; MOTRUK, R.I., rad B

[Machine penetrates inte the mysteries of the brain; modeling
of emotions] Mashyna pronikaie v taiemnytsi =ozku; moceliuvan—
nia emotsii., Kyiv, Naukova dumka, 1965. 127 p.

(MIRA 19:1)
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YEL'MEYEV, V.Ya,, propedaygatel’ ;. IVANOV-OMSKIY, I.1., prepodavatel's KAZA-
KOV, A.P., prepodavatel'; NOVOZHILOVA, L.I., prapodavatells BROZDOV
A.V,, prepodavatel'; KORNEYEV, M.Ya,, prepodavatel’; BE:L‘.(KI’{, A.K.p '
prepodavatel!; YADOV, V.A,, prepddavatel’; ROZHIN, V.P., prof., otv.
red,; MIKHLIN, Ye.I., red.; VODOLAGINA, $.D,, tekin. red,

[Base and superstructurs of a socialist society] Ba

azls 1 nadstrolke
sotsialisticheskogo obshchestva, Leningrad, Izd-vo Leningy, uniWiI}.{p
1961, .168 p, (MXRA 14:9)

1. Leningrad. Universitet, 2 Filosovskiy falul'tet Leningradsko
o ] o
gosudarstvennogo universiteta (for all except Rozhin, Mikhlin, Vsdc»-

lagina)

(Economics)
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IVANOV-OMSKIY, V.I.; KOLOMIYETS, B.T.

Some propert
568-52; P?;‘gfeﬂ of the alloy InSheGaSh, Piz, twer

. tela 1 no, b=

(Indiumantimony-eallium alloys) (MIRA 12:6)
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Equilidrium aolid solutions in the
yatem InSh - Ga8l, = .
Fiz, tver, tela 1 10.6:913-918 Js 's59, ?MIRA lg?it)))

B

1.Leningradskiy fiziko-tekhnicheskiy institut AW S55R,
Indium antimonide) (Galldum antimonide)
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80V/20-127=1-36 /65

Dependence of the Width of the
of the Solid Solution in the System InSb « GasSb (Zavisimost!
shiriny zapreshchennoy zony ot
sisteme InSb - GaSh)

Doklady Akademii nauk 8S8R, 1959,

(ussr)

Experiments made by other research workers on thisg systen

(Refs 2, 3) took place with InSb-GaSb alloys, whome homogeneity
vas not safely ascertained;
be interpreted quantitatively,

therefore prepared, whose homogeneity was cheoked by X-ray and
microstructural analysis.

infrared
made the
Figure 1
steadily
Figure 2
ordinate

spectrom
boundary
showsg th
but non-
illustra

1s given by the wavelength corresponding to the

Forbidden Zone on the Composition

sostava tverdogo rastvora v

Vol 127, ¥r 1, pp 135«136

hence, measuring results could not

Solid single-phase alloys were

Permeability was measured with the
eter IKS=-14. On the strength of measurenents
of the absorption band was determined,

at the width of the forbidden zone rises ,
linearly with rising GaSh content in the alloy.
tes this dependence in another connection, The
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Dependence of the Width of the Forbidden Zone on the SOV/?0-127-1-36/55
Composition of the Solid Solution in the System InSph = GaSb

boundary of the absorption band, while the abscis
by the GaSb per cent content. In the author
interpretation of the results should be def
system InSb-GaSb has been more
the structure of the energy zon

clarified. There are 2 figures
are Soviet,

Ba is given
8' opinion, an
erred until the
thoroughly investigated, and
88 of the components hag been
and § referaences, 2 of which

ASSOCIATIOHN; Fizikb-tekhn.iCheskiy institut Akademii nauk 8SSkE
(Physico-technical Institute of the Academy of Sciences, USSR)

PRESENTED: March 2, 1959, by A, F. Ioffe, Academician
SUBMITTED: March 23, 1959
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Romenenko, V. N., Ivanov-Omskiy, V, I, ... 50V/20~129-3.22/70

st vt e 0

On the Thermodynamics of the Solid Solutions of Some
Semiconductor Systems

Daklady Akademii nauk SSSR, 1959, Vol 129, Nr 5» PP 553-555 (USSR)

The thermodynemicsal investigations of the solid solutions of
semiconductors Day convey an impression of the character of
component interaction, Such investigations are very useful for
the study of some technological problems connected with the
production of equilibrium solid solutions. From this point of
view, the authors investigatéd the system Ce-5i ang the
quasibinary section InSb-GaSt of the triple system In-Ga-Sb,
For this purpose, they compared the experimental phase
diagrame with those calculated in the approximaticm of
regular solutions by means of the equations of D. 9.
Kemenetskaya (Ref 1{., If the displacement energies in the solid
and in the liquid phase are assumed to be equal, the above-

mentic...d equations have the form M

T
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On the Thermodynamics of the Solid Solutions of Some 80V/20-129-3-22 /70
Semiconductor Systems

~ 1 -
(12-:{2)V'QA=1DT.?1

Here x and y denote the molar fractions of the difficultly
meltable component in the liquid and in the 8olid phase
respectively, V - the reduced displacement energy. Also for

the calculation of Qi a formula is written dewn, The orders of

magnitude and the sign for the displacement energy were
determined from several points of the experimental diagrams,
The values were more accurately fixed by the condition of the
best passage of the calculated curve through the

experimental points, The equations initially written down can
be solved only grephically, The first figure shows the phase
diagram calculated for V = 42200 cal/mol. The pointe
caleulated by H. StShr and W. Klemn (Ref 5) agree well with
the liquidus- and solidus-curves determined by the authors,
Interaction between the atoms S5i~8i and Ge-Ge in the allo

is stronger than that on the atoms Si-Ge. The inequality fV!.s

is, according to Kamenetskaya, a criterion for the production
Card 2/4 of solid solutions, and is well gatisfied within this

T Y i
. e[ [
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On the Thermodynamics of the Solid Solutions of Some SOV/20-129-3-22 /70
Semiconductor Systems

temperature range. This inequality holds up to a temperature

of the order of 300°C; but the solid solution is not

decomposed also below this temperature. For the system
InSb-GaSb, no composition-independent mixing energy agreeing
well with the experimental points could be chosen, The best
result was supplied by V = +3000 cal/mol, but also in this

case not all experimental points agree well with the calculated
liquidus curve, In the system InSb-GaSb, the approximation of
the regular solutions will probably not be quite satisfactory.
The similar components of the alloy tend to unite. In the

system InSb-GaSb the solid solutions probably show a greater
tendency towards separation than in the systom Ge-Si. The

method discussed is suited for the caloulation of some thermo-
dynamic quantities for solid substitution solutions, The authors
finally thenk B, T. Kolomiyets and V. M. Tuchkevich for advicae,
and N. A, Goryunova for discussions. There are 2 figures and

T references, 1 of whict 18 3oviet,
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On the Thermodynamics of the Solid Solutions of Some 307/20~129-3-22/70

Semiconductor Systems

: ASSOCIATION: Fiziko-tekhnicyeakiy institut Akademii nauk SSSR (Physical and
- Technical Institute of the Acadenmy of Sciences, USSR)
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AUTHORS ; Ivanov-Omskiy, Ve 1., Kolomiyets, B. 7.

T e \

Electrical Properties,of the Equimolecul

DITLE;

¥
ar Alloy InSb-GaSb

PERIODICAL: Fizika tverdogo tela, 1960, Vol, 2, No. 3y pp. 388-394
TEXT: The invegtigations described in

with coarsely crystalline n-type and p-
leveling at low velocities. The n-

of (1.5 ~ 3)21075 ¢n=3 ang the p-type one of (7 - 8)-1076 ¢n=3, ppe
. samples had the shape of parallelepipedons (12 - 3¢5 ° 1.5 mul). The
2 temperature dependence of their conductivity (o) and Hall coefficient (R)
vas measured (Fig. 1) by 0. v, Temel'yanenko's method, In the range of
. natural conductivity, the curves for n-type and P-type samples run
i barallel, The ratio between electron and hole mobility was determined
= from the temperature dependence of the Hall effect, and was found to be
u

b "E: = 20. Fig. 2 shows the results of a Joint measurement of the
+

the present Paper were conducted
type samples produced by zonal
type samples had a carrier concentration

S areentuns
N .
P |
|- l l
H

13R00061921

i
R
B

0017-4"




"APPROVED FOR RELEASE: 08/10/2001

TR N

- =y TGRS L4

o L L Y e Y T Y BN T R e 1
R L B e [

3 1l TH
SRR TR TR A ! 2

81348
Elcotrical Properties of the

& 9/18 y60/'002/03/02/028
E Equimoleoular Alloy InSb-Gasb BO06/B017

temperature dependence of 9y Ry thermo-emf (a) and of the copfficients nf
the longitudinal (Q") and transverse (Q*) Nex‘nst-Ettingnhaus?n effact in
an n-type sample with an electron concentration of 2

holes which is estimated to be 5%. Fig. 3 shows the temperaturs
dependence of the reduced Fermi level, A large number of datg are given
for the carrier mobility. The Hall mobility of the electrong changes with
temperature according to the law Uy = UoT"'°€, in the oase of eleoctron-

phonon scattering u~ p=1.5 acoording to theory. For InSh na~. P17 yag

found experimentally, The simultaneous measurement of Q" and 9t at 1ow

temperatures yields a value of 1.5 for the exponent. The slectron mobility

measured was 35,000 cm2/vcseo at room temperatura; hence, u = ODUSuux s

= 0.85+35,000 = 30,000 cma/vuaecu The hole mobility at the same

temperature is found at = 600 cmz/vueeau The width of the forbidden Zone
E and its temperature dependence 4 AE/dT were determined for three

Card 2/3
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samples from the Hall effect 8s being 0,4210,02 ey (0°K), and

—(4.010.5)010‘4ev/deg, sospectively, according to measurements of optical
abserption at 300 and 779k, he width is 0,3310,01 ev,

a8 determined by measuring the thermo-enft ang
the Hall effect: = 0.01)m,, hole maps;
(0.25 ¥ 0.5)‘m0, In a Table, compared with thoge obtained
for pure InSb ang Gasb., In conclusion, the aut

hors thank [, Y. Kradinova
for the production of the initia]l materials, and o, V. Yemel'yanenko for
hig assistance ip the me

asurements. There are 5 figures, 1 Table, and 1¢
referenceg: 4 Soviet, 2 Us, 2 Britigh, 1 Canadian, and 1 German,

ASSOCIATION: Fiziko-tekhnicheakiy institut Ay SSSR Le
of Physics and Technology

June 17, 1959

ningrad (Institute
of the AS Ussr, Leningrad}
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A AUTHORS:; Ivanov-Omskiy, V. I., Kiseleva, N. K., end Kolomiyets, B. T.
TITLE: ro

Production of twin crystals of indium and gallive antimonides

PERIODICAL: Fizika tverdogo tela, v. 3, no, 5y, 1961, 1621=1622

TEXT: The authors attempt to produce specimens with abruptly variable
parameters by growing crystal twins from two semiconduators on the basig

of intergrowth. The authors suspect that this intergrowth is a sufficient
condition for the isomorphism of the mentioned compound. The fwin crystals
were prepared in the following way: The higher melting part of the twin
crystal (gallium antimonide) is cut out from one plece; the indium antimo-
nide is pulled from the melt and grows to the gallium antimonide. To study

the structure, the authors cut out specimens perpendicular to the line of
geparation of the two components. The surface of the cut was microscopically '
analyzed. The separation line between In and Ga antimonides as well as the
crystal structure on both sides of the line of separ

-3 ation could be distinct-
ly discorned. It was observed that in polyorystalline stading each nucleus
of the G.a antimonide forms a nucleus in the In antimonide. 4s could be seen

Caxrd 1/2
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Thermomagnetic effects in n-type gellium antimenid
8 amd in it
E.llc:zs with indium antimonide. Fis.tver.tela 3 m.ﬁ:3?5}§555
1. (MIRA 14:10)

1. Flaiko-tekhnicheokiy institut in, A.F.Toffe Al Si
- o A4l ObR, Leni rad.
(Thermomagnetism) (Gallium-antimony-indium alloys) e
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AUTHORS: Ivanov-Omskiy, V. I., and Kolomiyets, B. T.

TITLE: Carrier mobility and effective eleciwon mass -=n fusions «
indium and gallium antimonides

¢

FERIODICAL: Fizika tverdogo tela, v. 4, no. T, 1962, 299 . 102

TEXT: Since low effective mass and high mobility are characteris=i: o+
AIILBV compounds, these parameters were chosen to study the change ir

structure in solid solutions of such compounds. The InSb-3aSh fusicns wers
produced by zone leveling. The compositions 32% InSb + 69% GaSb shcwed an

excess donor concentration of 6¢10%m~>, and 10% InSb + 409 GaS» an ex-ess

. 1 < : . .
donor concentration of 7:10 7cm BQ The impurity concentra-:icns waried beuw

» a2

tween 1014 and 1016cm"3“ From conductivity, Hall effect and therme .em-
measurements, hole and electron mobility and electron effective wass wers
determined in dependence on composition. While u remained almcss indepang-
ent of composition Zor holes, for electrons it decreased with increasing

GaSb CTntentv This curve is not far from linearity, whiok inlizates zhas
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i Carrier mobility and effective... Bri2/B138

electron scattering from lattice imperfections plays a mincr role in thesa
solutions. The effective mass was calculated from *heryo-em? measurennTs
assuming electron scattering from acoustic phonons. Elwscsron soncentpation
was determined from the Hall effect. The following resulss ware sbrained:

InSbd ;: GaSb T, °k n, cmn}, nﬁ/mh
in mole% 16 o
100 s 0 315 2.9+10 0.0%2
80 : 20 303 1.05610'8 0.0%%
i
50 5 50 277 1.7¢10'° 0.037
32 5 66 306 6.1210'2 0.042
10 - 90 310 7.2000 ¢ 0.061
0 : 100 306 6.2016' 7 0.57

The sudden increase in effective mass is attr
tion of electrons and their scatiering from i
positive sign of both the iransverse and long
GCard 2/3
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24,7700 (/035, 1042, 40 Es’) B102/B138
AUTHORS: Ivanov-Omskiy, V. I., Kolomiyets, 73, T.y and Chou-Huang
— T T e ey
TITLE: Mobility and effective mass of holes in gallium antimonide

PERIODICAL: PFizika tverdogo tela, v. 4, no. 2, 1962, %83 - 387

TEXT: Hole mobility and effective mass were determined for 43% mong-
crysialline GaSh specimens (12-3-1,5 mm5) from measurenents of mobility,
Hall effect and thermo-emf, The hole concentration of the specimens

varied between 1,4"1017 and 2.7*10'9cm‘3. Knowing the position of the
Fermi level from the thermo-emf, and the carrier concentratien from Hali

m
effect;, the carrier mass can be calculated from the ralation(-3)

N i) v g om ey
= | = ——r o =N T ~ Fermi level, ¥ (y
) 4 ) 2 KT A 1 1 v
= j;i%ﬁg§—7 i r is the expenent in the energy dependence of Lthe electron
Card 1/3
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and 11 non-Soviet, The four mogt recent raferences
Publications read ag follows: D. Bolet

1426, 1960; C. Hilsum. Proc. Phys. Soc., 76, 414, 1960; 1. R, Wéisgg}g,
J. B, Blanck Bull. Am. Phys. Soc. 5 62 1960 T. S. Mosng. Optical
properties of Semiconductors, London, 1959

to Englldh-LanyuaPo
M. Menes, J, Apnl Phya., 31,

ASSOCIATION Fiziko-~ -tekhnicheskiy institut im. A, F. Ioffe aY SSSR

Leningrad (Physicotechnical Institute imeni A. F. Jofre
AS USSR, Leningrad)

SUBHMITTED ; August 10, 1961
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fiectrical properties of monocrystal line HgTe a?? its alloys with‘gdgzév“
R Ivanov-Omskiy, B. T. Kolomiyets, A. A. Fai kova, V. K. Qrorodn 3

K. P. Smekalova. (Presented by V. 1. Ivanov-Omskiy==i5 minutes ).

Notes: HgTe in semi-metallic; at L°K the band overlap it ~ 0.0% eV,

uh/pe = 350 to 100.
Renort presented at tte 3rd “ational Conference on Semiconductor Cempounds,
K shinev, 16-21 Sept 1963
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3. Investigations of the solild solutions of the antimonides of indium
anc cailiume I. S, Baukin, V. I, I»anov-Omskiy, 8. T. Kolomiyers.

‘Report bresented at the 3rd National Conference on Sericonductor Corpounds,
Kishinev, 16-21 Sept 1963.
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ACCESSION NR; AP4034929

AUTHOR} Ivanov-Omlkiy, Ve T4 Kolomiyets, B, T.; Mel'kova, A. A,

TITLEs Optical and ‘fotoelectric properties of HgTa, and its
&lloys with CdTe )

SOURCE: Pizika tverdogo tela, v, 6, no. 5, 1964, 1457-1461

TOPIC TAGS: HgTe, HgTe-~~CdTe alloys, optical PTaperties, phote=-
electric Properties, photosensi tivicy

ABSTRACT: The nature of the photosenaitivlty of HgTe and of

' Cd_Hg -xTe specimens is discussad on the bas1s of measurements of
i thelrloFeical and photoconductive properties,
i ducted with PTtype specimens with an acceptor concentration of

! 10171918 cm3{sic) [1017—=1g!8 en 3], Transmission and reflection
were measured 4t 150 and 300C at l==25y on the IKS5-12 spectrometer

' with the IPO~12 attachment, and the absorption coefficients vera

; determined from the data obtained., The photoconductive properties

Card 173
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[ Accesston g AP4034920 ' Ce

were studied wich equipment described by B, T,

Kolomictl and A. Ao
Hal'kov (FTT, 5' 1219. 1963).

The photomagnetic effect was measured
in magnetic fields of 500-20,000 o€, and the photoconducclvity in

electric flelds of 5—15 v/em, The experimental results are glven
in the text, Optical data indicate that specimens with a low HgTe
content (x>0,2) are semiconductors, and those with a high HgTe

content are Semimetals, The photosenstitiy

|
|

}

I

!

!

,‘

| a complex nature, In HgTe and {n its alloys wy

! (x<0.2) the Photosensitivity {4 caused by the N

/ bolometrie effect 1g insigntficant, Photoconductlvlcy and the
|

|

|

i
Kikoin~Noskov effect appear with an increase ip the CdTe content; ;
+25. "Thus, 8pecimens with a high
HgTe content are semficonductors whose band videh decreanes vith an
increase in the HgTe contant. The eptical and samiconductive
properties of slloys with 4 bigh HgTe content can be oxplained by the
semimatallic naturs of the conductivity, Orig. art, havs’2 fornulag .
nnd'3 ngreq. 'y
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,MIvanov-Omskiy, v

. I,;”Kalomiyeta, B, %,

gnl}ium antimonide gl

concencration (J-lolsc/c

(98,000 cn?/Vigee),

The ¢y -
Clon and. med . Tystals werg used to gyp 3
tepmg D cgc ;ggﬁiggéiorfwn:elengthu in the 6-«2§4:j§ngzt£:a§ absgrp-
wispons 1 Ot the change of the £ ron widen ae
 With o énging alloy composition, Thae theorc::Ziﬁfen tlcalaroth AE
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m?) and electron mobilicy

: { 'SOURCE: AN sssR 1 ’
, : « Izv
;! : i 1964, 1000-1001 estiya, Seriya fizicheukmya, Ve 28, na. 6
L St !
N | Toric Tags. :
Ry ! ! . indium ﬂntim
‘. i all onide, ‘galliyn 1 o
B [. 0y single c¢rystsl, single c;ystal pro:g:ésfnéf:écﬁggiTogide alloy,
- [ ABSTRACT: siq T Propercy
. . : gle crystalg of
\‘? ;;amounts [“HSPCCified] of g&lfiindium antimonide wlloyeq with small :
1 ; i‘zode;melting method wsing ; Ginmlantimontdc have heep 3rown by tha :
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‘ACCESSION NR: APd0d1377  8/0048/64/028/006/1057/1064

i AUTHOR: Jvanov-Omskiy, V.I.; Kolomiyets,B.T,; Mal 'kova ,A.A. ; ‘Ogorodnikov WK ;
: Smekalova, K, P, """ e : . . .

b3

i o N
,"I‘ITLE: Electric proporties of single orystals of p-type Hghe

, CdTe /Repor+ Third Conference on Somiconductor Compounds hald
131 Sep 1963, :

aml its alloys with .
in Kishiinev 16 to |

a

H
\ ' . ) - ..
. ;souncsz AN 88SR. Izvestiya.: Seriya fizicheskaya, v.28, no.6, 1964, 1057-1064

| TOPIC TAGS: semiconductor property,

‘eleotric property, Hall constant, mercury
i telluride, cadmium telluride ‘ . )

i

; ABSTRACT: 8ingle crystals of HgTe and HgTe-CdTe solid Solutions wore ‘prepared by '
/Bridgman's method and annealed in mercury vapor. Electric conductivities, Hall conel
stants, and megnetoresistances were measured, in some .
tas 2%K. The relation between the Hall constant o2 HgTe and the magnotie fiold was |..
j determined at 4.2%, 1ye relation between the Hall constant and the magnetorosis- ;
| tance was determined for HgTe at saveral temperaturos and wap found to be lingar. !

'Tl_:e behavior of the Hall censtant of HgTe at low temporatures varied from sanple tof-. -

. . o 3 . . -,
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1 changed sign at about 509, Infrared absesption coog-
i the The o ToX® Al3o mansured. Many of | -
.t/ 1n HgTe at low tomporagine concentration off curre P
RS 8, as dotermined nt carriers
!\ feots, was found to be l"g(; (about 3 x mlérom gho Hall and magnotoresistive of- |

. Blowly with increast on at 4.20K) a

! ng temperature, #d to increase onl

i between the valence and conduction b::d:s concluded that th 5 y
1

§ et .al. (A.J.Stmuaa, T.C.Ha
] § 4 «C.Harman, J,G,
: i ::;méconf.SBnicond.Phys'.Exete;,lstiz;“:vromos
: P uctor. The d=ta are analy :
: : ' Dalyzed in terms of
. ‘ al. (Loc, ; : of the band st
\’ i that( th"c':;.z-a:or '°§Id solutions containing 14 to 17% ci'w'ft":.'ldfi’i"’?,-b’ Stﬁ::“ o
L ence band over ‘ - 8N concluded
. 3009%K. The prope erlaps the. conduction band by approximately. 0,13 oV at’ :

’ rties of the solid 80
: compositiqn Fron s o ¥ oo td 8 lutions were found to vary continuously with -
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Electron mobility in HgTe. Dokl. AN S38R 162 no,63126%.1270  Je 165

MIRA 1837)
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December 29, 1044,
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'ACCESSION NR: 'AP5017205 IJP( ‘f)/‘"_,}”’-’/‘m/‘m UR/0020/65/1§2/006/1263/1270 |

'AUTHORS: _ Ivanov-Omskly, V. T.

i

I.; Kolomlyets, B. le‘,pgorodnikoh, D

A : . : ‘
"TOFIC TAGS: __r_nercury}‘{:ompound, telluride?' Hall coefficlent, semi=-
‘conductor carrlér, electron mobITITY, magnetoreaimtanqe

V. K.; Smekalova, K."P.y "Konstantinov, B. b. o T

A il oy, 4T 59
. TITLE: 'Electron mobility in HgTe S - 23 §
: Aty o ; Y
'SOURCE: AN SSSR. Doklady,{w}f'fsg, no. 6, 1965, 1269-1270 -

- ABSTRACT: In view of the difficulty of determining the type oI con-
‘ductivity of HgTe from measurements of the Hall effect, owing to the |
~larger ratio of the electron mobilit{f to the hole mobility (~100), .the
-authors investigated single-crystallBamples of HgTe, prepared by zone |
‘melting with subsequént anneallng 1n mercury vapor, over a large range .
'of temperatures. From the temperature dependence of the Hall ceeffi-!
c¢lent 1t is concluded that HgTe 18 a semiconductor of the n-type, | !
‘whose carrier mobility has a temperature dependence typleal of the . 3
_degenerate electron gas in semiconductors and in metals., The electron

|

.:__C_q.rsi._,__;lZ?.-_

U
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‘mobllity 1s quite high at all temperatures, reaching 200,000 omz/vkseq.
The Hall coefficient exhibits a strong dependence :on the magnetlie - !
‘Tleld intensity. This 1s attributeq elther to luhomogenelity to the ?
crystal or to the complicated energy spectrum offtheAelectrons‘in the |
‘fgTe. The magnetoresistance of HgTe is characteiized by curves having
'@ contlnuously varying slope and exhlbiting no saturafion. This !
‘report was presented by B. P. Konstantinov. Orig. arf. has: 2

figures . o '

-ASSOCIATION: Fiziko-tekhnicheskly Institut im. A, F, Toffe Akaiemii
‘nauk SSSR (Physicotechnical Institute AN SSSR) ' o
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ACC NR: AP6011494 SOURCE CODE: mz/qfsaé/égﬁ,/aoa/oo’r/oe&;7/0;;317
B L

. AUTHCR: Ivanov-Onskiy, V. I.; Kolomiyets, B. T.; Bmirnov, V. A, - ‘z.,"'jit)."iif';;»

ORG:__Physicotechnical Institute im. A. F. Toffe, Academy inf Sclerces SSSR (Fiziko-
tekhnicheskiy InstiIiut Akndemil imuk SSSR) . .

n
TITLE: Spectrun of electromagnet;olumineseence in}_I_nSbﬂ

pesedn

SOURCE: CZhurna), eksperimentel'noy i teoreticheskoy £iziki, Pii:i'mia. v redaktiaiyxi.
Prilozheniye, v. %, no. 7, 1966, 287-291 : : Lo

: TOPIC TAGS: indium antimonide, radiative recombination, 1iiminet:i:éhce, speét‘ralf
. distribution . : :

ABSTRACT: 'The authors caleulate the spectral distribution of rm:oinbinatioxz radig-
: tion caused by the magnetoconeerdration effect (electrcma,grietolmninescence~-$ML); o
“in InSb at room temperature, which they observed earlier. (Dox1. AN SSSR v. 151, .
| 130T, 1965). Recombination radistion wag excited by applying & pulsed electric
' field to a sample of almost intrinsic p-InSb placed in a magneti¢ Pleld perpen-
; diculer to the electric one. The radiation was gathered im a third mitually-
. perpendieylardirection, guided ta & monochromator, and recorded with a photore- -
' celver of golddopedwgermaniumﬁ'l" The pulse duration was 2% psec 44 & repatition
frequency 2—3 cps. A pulsed synchronous detecter was used to irsresse the -

: 1}.';3;5‘
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| signal/noise ratio at the output: of the broadband amplifieir, THe spectral width

| of the monochrometor slit was 0.3 , at a wavelength of 6 pi The oscillograms of

the sample-curvent and photoreceiver signal pulses show thit the observed signal
has e very low rise time (of the order of 0.2~-0.3 paec), o that, the obseryed hig-
nal can be aseribed 4o electromagnetoluminescence., EMI, speetra of p-InSb with
acceptor density 5 x 1019 c¢m~2 for different intensitiey of the electric apd mag-
netic fields E ard H show tha , vith increasing product E x H, wlhich determires the
concentration of the excess carriers on the crystal face fwom wixlch the radiiation
is observed, the maximum of the emission intensity shifts nnrkedly toward the short-
i Imltanecusly

wave part of the spectrum, and the spectral-band shape and width are g !
eppreciable fnerense of the doncen- -

changzed. This shift can be conrected with the '
tration of the excess carriers, which fill noticeably the wottom of the conduction

band, ‘he shift of the maximum and the broadening of the spectrnl band may be due,’
in addition, to heating of the alectron gas under the, inflvence of the elegtric

. ‘field, but ¥his heating of the electron gas cannot influende not feeably the gpec- !

| tral distribution of the rediation, It {5 also noted that fn the mnalyrets of 1ML -
| spectra 1t is necegsary to take into account the prineipal inhomegpneity ir fhe

distribution of the cerriers. The difficulties emtailed.in simltunzous aqepunt,

i of all the foregolng circumstancas does not permit at pregent an eyact estinite

I




